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ses of T at 


of Immature Rats Fed Toxic D 


hyrg. 

Available data indicate that the length of survival of 
immature rats fed toxic levels of thyroid is significantly 
less than that observed in animals fed similar rations with 
thyroid omitted. A number of early deaths occur under con- 
ditions of thyroid feeding, with the immediate cause of death 
apparently heart failurel, Previous work indicates that 
yeast and desiccated whole liver will significantly Co 
survival of immature rats fed toxic doses of thyroidl-4, It 
is the purpose of the present communication to report that 
cholesterol is similarly effective in prolonging survival of 
thyroid-fed rats, 


Procedure and Results 


Five experimental diets were employed in the present 
experiment (table 1.) Diets A and B were synthetic rations 
containing 0.5 per cent of desiccated thyroid and differing 
only in their content of cholesterol. Diets Cc and D were ° 
similar to diet A but contained 10 per cent yeast or desic-~ 
cated whole liver, added in place of an equal amount of su- 
crose. Diet E was a control ration, similar to diet A but 
with thyroid omitted and replaced by sucrose. Fifty-six fe- 
male rats of the Long-Evans strain were weaned at 21 to 23 
days of age and litter mates divided as far as possible among 
the experimental groups listed in table 1. Animals were kept 
in metal cages with raised screen bottoms to prevent access 
to feces, and sufficient food was administered to assure ad 
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lib feeding. Feeding was continued for 100 days or until death, 
whichever eccurred sooner. 


(Table I at end of paper ) 


Results are summarized in Table II. In agreement with 
earlier findingsl-4 the mortality: rate of thyroid-fed rats was 
significantly greater on the synthetic ration (diet A) than on 
purified rations containing yeast or desiccated whole liver 
(diets C and D.) Cholesterol, however, was as effective as yeast 
or desiccated whole liver in prolonging survival of immature thy- 
roid-fed rats. The average length of survival on diets contain- 
ing cholesterol, yeast or desiccated whole liver was more than 
twice that which occurred on diet A (table II.) All rats fed the 
thyroid-free ration (diet E) survived the exnérimental period of 
100 days., No significant differences were observed between animals 
fed the cholesterol a¢nd yeast-containing rations (diets B and C,) 
Gross avvearance, gain in body weight and average length of sur- 
vival were similar on both diets. Animals fed desiccated whole 
liver, in agreement with earlier findings¢~4, gained significantly 
more weight, however, than those on other thyroid-containing ra- 
tions, 


(Table II at end of paper) 
Discussion 


Recently Hoffmann and Hoffmann’ have suggested that many of 
the toxic effects observed during hyperthyroidism may be due to 
excessive amounts of lysolecithin, a breakdown product: of phos- 
pholipids, which is produced in increased amounts during this con- 
dition, Various sterols such as cholesterol and the steroid hor- 
“mones of the adrenals are believed under normal conditions to neu- 
tralize the toxic effects of lysolecithin. Under conditions of 
prolonged thyroid feeding or during hyperthyroidism, however, the 
sterol reserves of the body may become exhausted with the result 
that toxic symptoms become manifest. If the above theory is core |. 
rect increasing the cholesterol content of the diet might be ex- 
pected to counteract, at least in part, the toxic get eres of thy-, 
roid-feeding in the rat, 


Findings in the edpent experiment indicate that cholesterol 
feeding prolonged significantly the average length of survival of 
immature rats fed toxic doses of thyroid. In this regard its 
action was similar to that obtained on diets containing desiccated 
whole liver or yeast. It differed from the liver-containing ration, 
however, in that it did not counteract the retardation of growth 
following thy.cid-feeding in the immature rat. These findings are 
in agreement with those reported by Marx et 418 concerning the 
anti-thyroid effects of cholesterol in “he immature rat, 


The beneficial effects of yeast or desiccated whole liver in 
prolonging survival of immature rats fed toxic doses of thyroid 
do not appear to be due to the steroid content of these foods. 
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Unpublished work from this laboratory 9 indicates that the sur- 
vival-prolonging factor is present in the fat-free water-insol- 
uble portion of desiccated whole liver, and that whole liver fat 
has virtually no activity in this regard. It is not unlikely, 
however, that the beneficial effects of yeast or desiccated whole 
liver on survival of immature rats fed toxic doses of thyroid may 
be due, at least in part, to the possible effect of these sub- 
stances on steroid synthesis or utilization in the hyperthyroid 
rat, 


Summary 
| Oral administration of cholesterol prolonged significantly 


the length of survival of immature rats fed toxic doses of thyroid. 
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Table 1 


Composition of experimental diets 


Bistary component Dist A Diet B Diet C Diet D Diet E 
Thyroiat co ees Ft 0.5 0.5 0.0 
Cholesterol? 0.0 1.0 0.0 Ox0 | 0.0 
Yeastt 0.0 0.0 10.0 0.0 0.0 
Liverl - is 0.0 0.0 0.0 10:0 0.0 
Caseinl - 22.0 22.0 22:0 © 22840 22.0 
Salt Mixture? 4.5 4.5 4.5 4.5 4.5 
Sucrose 73.0 92.0 63.0 63.0 13.5 


To each .~ of the above diets were added the following syn- 
thetic vitamins: thiamine hydrochloride 72 mg; riboflavin 9 mg,’ 
pyridoxine hydrochloride 15 mr, calcium pantothenate 67:2 mgy 
nicotinic acid 60 mg,  2-methyl-naphthoiuinone 5 mg and choline 
chloride 1.2 -g9, Each rat also received 3 times weekly the 

following supnlement: - cottonseed oil ("esson) 300 me, alpha- 
tocopherol 1wmg, and a vitamin A-D concentrate* containing 50 
U.S,;P. units of vitamin A and 5 U.S.P. units of vitamin D. 


Footnotes to Table l 

1; Dactary ingredients were obtained from the following sources: 
Thyroid Povder, U.S:.P., Amour and Co., Chicago, I11l. Choles- 
terol, Technical, National Oil Products Cos, Harrison, Neds 
Brewar's Type Yeast No. 200, Anheuser-Busch, Inc.,; Sté Louis, 
Mo. ‘Thole Dried Liver Powder, Amour and Co., Chicago Ill. 
Vitamin Test Casein, General Biochemicals,: Inc., Chagrin Falls; 
Ohio. 

2; Sure's Salt Mixture No. 1°. 

3. In view of the increased requirements for thiamine, pyridoxine 
and pantothenic acid in the hyperthyroid rat®, the B vitamins 
in the peasent experiment were administered in excessive a- 
mounts in ord3» to assure an adequacy of these factors in the 
diet 

4. Nopco Fish Oil Concentrate, assaying 8CC,000 U.S.P.’ units of — 
vitamin A and 80,000 U.S.P. units of vitamin D per gram, 
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Table II 


Summary of #xperimental data 


_Jietary Number Initial Average gain in body Per cent Average sur- 


group of body - weight on following survive vival timels2 
animals weight days of the experiment ing+ 
28th 60th. 100th 
Be Be eg. . Be days t 
A 20 43.6 . 43.4 83.0 ~~ 0.0 34,3. Bye 
| (10 ) (2) hon 
B 10 i3.7 S340 90.4 163.4. 60.0 70,6 5.9.8 
(9) (5) (5) 
4 10 45,3 .+:66.8 87.4 101.8 50.0 73.5 £ 8.8 
(8) (6) (5) 
D 10 42.9 98,4 147.7 168.3 60.0 16.8 > ee 
(3) (6) (6) | 
E 6 4554 10016 101.2 73.5 1060 «100.032 2 
(6) (6) (6) 


— 


The values in parentheses indicate the number of animals which 
survived of which this is an average. 


Footnote: to Table II 
1. Experimental period - 100 days 


2. Averages were computed on the basis of a 100 day survival time 
for animals alive at the termination of the experiment. 


Se Including standard error of the mean calculated as follows: 


aes Sf where, "a" is the deviation fron the mean and 
yf e = i "nh" is the number of observations, 
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